Cerebral energy state, mitochondrial function, and redox state measurements in transient ischemia.
Earlier results are reviewed suggesting that transient pronounced, incomplete cerebral ischemia could be more deleterious for the recovery of brain tissue energy state than a complete interruption of the blood flow. Measurements of respiratory function of brain mitochondria, isolated after 30 min of either complete or incomplete ischemia, demonstrated a similar inhibition of respiratory activity and maximal phosphorylation rates in both situations. This inhibition was totally normalized during recirculation after complete ischemia while a further deterioration was found after incomplete ischemia. The in vivo alterations of the cortical tissue distribution of redox states during transient, incomplete ischemia (15--60 min) were measured using a flying spot fluorometer, which gives a real-time and on-line display of the tissue distribution of NADH and oxidized flavoprotein. A reoxidation in both systems was demonstrated during the recirculation period and the distribution of redox states showed no further heterogeneity in the postischemic period as compared to the preischemic distribution. It is concluded that reoxygenation of the brain tissue is possible even after long periods of incomplete ischemia. The normal distribution of redox states during recirculation suggests that mechanisms other than an impaired or inhomogeneous oxygen delivery during the postischemic period are responsible for the failure in recovery of mitochondrial function and tissue energy state.